Amino acid residues stabilizing a Bacillus alpha-amylase against irreversible thermoinactivation.
The alpha-amylase of Bacillus licheniformis (BLA) is stable and active at high temperature. More than 80% of its activity is retained after heat treatment at 90 degrees C for 30 min, and the optimum temperature for its activity is 80-85 degrees C. In contrast, the alpha-amylase of Bacillus amyloliquefaciens (BAA), the amino acid sequence of which shows 80% homology with that of BLA, is rapidly inactivated at 90 degrees C. Various chimeric genes were constructed from the structural genes for the two enzymes, and their products were analyzed for stability as to irreversible thermoinactivation. Two regions in the amino acid sequence of BLA comprising Gln178 (region I) and the 255th-270th residues (region II), respectively, were shown to determine the thermostability of BLA. Region I plays a major role in determining the thermostability. By means of site-directed mutagenesis of the BAA gene, deletion of Arg176 and Gly177 in region I and substitutions of alanine for Lys269 and aspartic acid for Asn266 in region II were shown to be responsible for the enhancement of the thermostability. Mutant BAAs containing the above deletion and substitutions showed almost the same thermostability as BLA as to irreversible thermoinactivation. Nevertheless, the mutant BAAs showed a temperature optimum as low as that of BAA (65 degrees C), indicating that they are still susceptible to reversible inactivation at temperatures higher than 65 degrees C.